Objective-To compare ultrasonography with intravenous urography for investigating adults with proved urinary tract infection. Main outcome measure-Accuracy of detection of abnormalities of urinary system by ultrasonography compared with urography.
Introduction
Intravenous urography has been replaced by ultrasonography as the initial imaging investigation for urinary tract infection in infancy and childhood'2 and is usually combined with a plain abdominal radiograph to detect small urinary calculi. Ultrasonography has proved to be accurate and safe and is well tolerated in this group of patients. In addition to an important reduction in the dose of ionising radiation and avoiding the risks of reactions related to contrast media, there have been appreciable savings in the cost and examination time per patient. The efficacy of ultrasonography in investigating adults with urinary tract infection does not seem to have been formally established. We therefore conducted a prospective comparative study of the accuracy of ultrasonography compared with urography in adults referred for investigation ofurinary tract infection.
Patients and methods
One hundred and fifty eight consecutive patients (89 women and 69 men) referred from either general practitioners or outpatient departments of this hospital with a history of recorded urinary tract infection and a request for urography or ultrasonography were entered into the study. In most cases the request was solely for urography. The patients attended this hospital between October 1988 and December 1989. Their age ranged from 18 to 83 years (mean 49-7 years), 94 of them being aged under 50. Of the 158 patients, 115 (73%) were referred by general practitioners. They were sent a routine appointment for urography with an explanation that ultrasonography would also be performed. All bookings were made for the routine outpatient lists, and in all patients the investigations were performed concurrently.
A mild laxative was given the night before their urography investigation and patients were starved from midnight. The examination was performed by the duty radiologist. A full length abdominal radiograph was taken initially with supplementary views when appropriate. An intravenous injection of either meglumine and sodium diatrizoate (325 g iodine/l) or iopamidol (300 g/l) was given at a dose of 1 ml/kg body weight. Immediately after the injection an upper abdominal (cross kidney) radiograph was taken followed by a similar radiograph five minutes after injection. (At the discretion of the supervising radiologist tomograms of the renal area were made or abdominal compression was applied after inspection of these initial radiographs.) A full length abdominal radiograph was taken about 20 minutes after injection, with a view of the bladder when filled. The patient was then taken for ultrasonography and on return a bladder radiograph was obtained after micturition. For ultrasonography the patient was examined on the routine list by the duty radiologist with either an Accuson 128 or an ATL Ultramark 4 machine with a 3 5 MHz sector scanning transducer. A routine transabdominal examination of the urinary tract was made with the patient in the supine and oblique positions before the patient returned for completion of the urogram. The bladder was not filled specifically for ultrasonography.
The two investigations were reported independently, and the results that we used for comparison were Ultrasonography alone was able to show 39 of the 50 abnormalities (78%) shown by urography and when it was combined with a single plain abdominal radiograph this proportion increased to 43 (86%) with only one important diagnosis being missed (mild unilateral papillary necrosis). In 36 of the 45 patients with abnormalities we found that, although both investigations detected the same abnormalities, one or other was superior for delineating the abnormality. Eight patients had normal ultrasonography but abnormal urography, and one patient had abnormal ultrasonography but normal urography. Table II shows the details of cases in which urographic and ultrasonic findings differed. In addition to clarifying the nature of the three renal space-occupying lesions shown on urograms (simple cysts), ultrasonography showed a small bladder tumour that had been missed by urography. (It also detected in passing several important abnormalities in other organs, including abdominal aortic aneurysms, ovarian cysts, and gallstones, and it detected several incidental small renal cysts.)
In the 94 patients aged under 50 (52 women and 42 men) there was a slightly higher proportion of patients with normal findings on both examinations (71/94, 76%) compared with that in the older group (42/64, 66%). In the young patients ultrasonography and a plain abdominal radiograph did not miss any important abnormalities when compared with urography. Of the young men, 14 (33%) had abnormal findings on urography compared with only nine (17%) of the young women. Table III gives the number of abnormal findings for patients subdivided by sex and age.
Overall, ultrasonography combined with a single abdominal radiograph concurred with the findings of urography in 152 of the 158 patients studied (96%).
Discussion
The low yield of important abnormalities of the urinary tract found by urography in this study is similar to that found by other BMJ VOLUME 301 one such series 84% had abnormal urograms with more than half having established prostatic disease and over 80% requiring instrumentation.7 When men with a history of bladder outflow obstruction were excluded the proportion of abnormal urograms fell to 22% with less than half of the abnormalities affecting further investigation and management.8 The proportion and range of abnormalities shown by urography in our study (33%, 14/42 for men aged <50; 48%, 13/27 for men aged ¢ie50) were a reflection of the unselected population that we studied. We believe that our study population was a representative cross section of men who had been sent for further investigation by most departments.
Our study showed that ultrasonography is a sensitive and accurate method of investigating the mixed population of adults referred with a history of proved urinary tract infection to a busy radiology department. The findings concurred with those on urography in 149 (94%) of the 158 patients. Table IV summarises the overall agreement between the two examinations. The dependence of ultrasonography on the operator is well recognised, and therefore any change in imaging protocol will depend on local skill. In our study the ultrasonography was performed by several different operators with varying experience, and therefore our results do not reflect solely the skill of a single radiologist with a particular interest in ultrasonography.
We thus advocate that when imaging of the urinary tract in either sex is indicated or required the initial evaluation should be by ultrasonography supplemented by a plain abdominal radiograph. Patients would benefit because they would have a shorter, noninvasive investigation without loss of diagnostic accuracy and in addition would be less exposed to the hazards of ionising radiation and intravenous contrast media. Considerable savings on the cost of contrast media, injection materials, and x ray film would ensue, particularly in view of the increasing use of the more expensive non-ionic contrast media.'6 The potential savings that may be made by each department will vary. The consumable costs of an intravenous urogram (film, contrast media, and injection materials) have been conservatively estimated to be £25 compared with £1 for an ultrasound examination,'6 and even if a single abdominal radiograph is also taken the time savings for radiologists and radiographers will be considerable. Based on these conservative costings, over £3500 would have been saved on consumables alone if the 158 patients in our study had been investigated with ultrasonography and a plain abdominal radiography instead of urography.
Urography will be required for further elucidation of abnormalities detected on ultrasonography in a small proportion of patients with urinary tract infection and will remain the best imaging study for investigating sterile pyuria.
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